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Summary

Standing in drifting snow, a shallow stream of snow particles obscuring ones feet
may be observed. The mechanisms of transportation in this phenomenon is said to be

>

“saltation” and “creep”. But in “saltation”, there is no direct evidence on the mode of
snow transport with regard to whether the particles are rebounding or ejecting other
particles on the snow surface. On February 1965, the authors planned to photograph
trajectories of particles and succeeded on January 1966 to obtain pictures of the flight
motion of trajectories®. The photographs were taken in a wind tunnel under illumina-
tion by strobolight and incandescent light at the same time, and in the field in daylight
by the use of a black plate as a background. However, there were no clear pictures
catching the moment when snow particles were rebounding or ejecting other particles.
On January 1967, natural drifting snow in the field was photographed at night and

finally many pictures showing “saltation” were obtained (cf. Figs. 1, 2 and 3). A strobo-
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light lamp and a projector were set up on a frame work 1m in height. Horizontal slits
were inserted into both illuminators and the horizontal thin layers of light from them
were reflected downward by a mirror. The width of illumination on the snow surface
was 2cm in the case of Fig.1 and 25cm in Fig. 2. Figure 1 shows an example of low
wind speed 2-3m/s at 20cm in height during a very light snowfall. This was taken at
about 22hr on February 1, 1967 and the temperature in the snow surface layer was
—8°C. Fortunately there were a few drifting particles, enabling us to see every
trajectory clearly. Exposure time of photograph was a constant 1/8 second. Figure 2
shows pictures of a typical case of a shallow stream of snow particles at a wind speed
of 3-5m/s (at 20cm in height) without snowfall. The photographs were taken around
23hr on March 7, 1967. The temperature in the snow surface layer was —11°C and
about 3hrs before it had stopped snowing. The lower clowdy parts of blowing snow in
Fig. 2 are shown on Fig. 3, which were obtained from the same negative film by means
of increasing developing time in printing. From these two series of pictures it was
confirmed that “saltation” is the main transport mechanism of low drifting snow. We
also used a 16 mm high speed motion picture camera at 1040hr on the same day when
the photograph in Fig.2 was taken. The frame rate was about 200-280 pictures per
second. The temperature in a snow surface layer was —8°C and the mean wind speed
at 20cm height was 4 m/sec. It stopped snowing 40 minutes before the exposure. With
slow motion pictures many examples in which particles were rebounding and sometimes
ejecting other particles lying on a snow surface can be seen. Figure 4 is an example of
snow particle movement traced from the motion picture. The shutter speed per frame
was 1/500-1/700 second, so every picture caught almost instantaneous spatial distribution
of blowing snow particles. The number of snow particles flying in the air above an
area of snow surface 300cm?® (3cm in width of illumination) was counted, and the
vertical distribution is shown in the Fig.5 by the number in every 2mm thick layer.
In the near future, when the analysis of both photographs and high speed motion pictures
are completed the momentum exchange between snow particles and air will be clarified.
At this stage, it may be concluded for low drifting snow that most snow particles are
transported by “saltation” along the surface within a layer about 10 cm, and no evidence

of creep or suspension was seen.



